CD38 is a multifunctional enzyme involved in calcium signaling and Nicotinamide Adenine Dinucleotide (NAD + ) metabolism. Through its major activity, the hydrolysis of NAD + , CD38 helps maintain the appropriate levels of this molecule for all NAD + -dependent metabolic processes to occur. Due to current advances and studies relating NAD + decline and the development of multiple age-related conditions and diseases, CD38 gained importance in both basic science and clinical settings. The discovery and development of strategies to modulate its function and, possibly, treat diseases and improve health span put CD38 under the spotlights. Therefore, a consistent and reliable method to measure its activity and explore its use in medicine is required. We describe here the methods how our group measures both the hydrolase and cyclase activity of CD38, utilizing a fluorescence-based enzymatic assay performed in a plate reader using 1,N 6 -Ethenonicotinamide Adenine Dinucleotide (ε-NAD) and Nicotinamide Guanine Dinucleotide (NGD) as substrates, respectively.
Procedure
The CD38 activity assay can be done mainly with three different sources of CD38, cells, tissues, and recombinant enzyme. We are going to describe the procedure for cells and tissues first, and then describe the procedure using recombinant CD38 enzyme. The assay is performed in a 96-well white opaque plate (refer to Notes for plate information), at least in duplicates, with a final volume of 200 μl per well.
A. Cell and tissue samples
It is necessary to lyse the cells and tissue samples to be able to measure CD38 activity. To do so, we lyse the samples in sucrose buffer with sonication. The optimal volume of buffer should be empirically determined for each cell type and pellet size, as well as tissue weight, to ensure efficient lysis and an optimal final concentration of proteins in the lysate. We normally use 300 μl for 20 mg of tissue, and 100 μl of sucrose buffer if using cells from a 60 mm dish (2-3 x 10 6 cells). Keep buffer and samples on ice during all the assay steps.
1. Sample preparation a. Cells: wash cells in PBS, collect them according to standard procedures suitable for each cell type (adherent cells via scraping or trypsinization; cells that grow in suspension via transferring and pelleting) in 1.5 ml tubes and pellet them by centrifugation (30 sec, at 11.7
x g). Aspirate supernatant, re-suspend cells with 100 μl of sucrose buffer, if using 2-3 x 10 6 cells) and sonicate the samples at 30-50 W of power and 20 kHz of frequency on ice, for 3 times of 5 sec each. b. Tissue: in a 2 ml tube, add the piece of tissue (approx. 20 mg), add 300 μl of sucrose buffer and homogenize with scissors and a mechanical homogenizer until there are no visible chunks. Then, sonicate as explained above for cells. Remember to keep samples on ice during this process to avoid that the heat generated degrades the CD38 enzyme.
After sonicating, centrifuge samples for 10 min at 13.8 x g, and at 4 °C. Transfer supernatant to a new tube for protein measurement by the Bio-Rad protein assay, and following steps. If using commercially available recombinant CD38 enzyme, the preparation of the assay differs from how it is done with cells and tissues. The total volume in the well is maintained at 200 μl, the reaction mix is the same (100 μl) but the volume of enzyme mix can vary if one wants to test an inhibitor or activator. This method can also be adapted to use with cells or tissue samples, although our group normally treat cells or animals previously with inhibitors/activators and proceed as described above. b. Finally, pipet 100 μl of normalized samples, or 50 μl of recombinant enzyme mix plus 50 μl of inhibitor/activator tested, at least in duplicates. It is advised to pipet sucrose buffer in a set of wells as a blank. Then, quickly add with a repeater pipette 100 μl of reaction mix to all wells, load plate on reader tray, and read.
Prepare test compounds/inhibitors

Data analysis
Plot the values obtained in an X-Y graph. On the X-axis plot the time, and on the Y-axis plot the fluorescence unit values obtained during the reading process (Figure 3) . For statistical analysis, we use GraphPad Prism. The enzymatic activity curves obtained can be compared to evaluate the effects of the compound studied in the CD38 enzyme. For instance, in Figure 3 3. We utilize 96-well standard opaque white plates for our assays, but we've obtained similar results with black plates, although they produce lower RFU values. 
